Pair-wise ANI values of Nitrospira-like genomes were obtained using the ANIm method 18 126 and implemented in the Python script 'calculate_ani.py' available at further confirm the classification of UW-LDO-01 as related to Ca. Nitrospira nitrosa, although 221 two paralogs of the amoA gene are present in the genome of Ca. Nitrospira nitrosa, while only 222 one amoA gene was found in UW-LDO-1. 223 In addition, the Nitrospira sp. UW-LDO-1 and UW-LDO-2 genomes encoded the key 224 enzyme for nitrite oxidation, nxr, which can also be used as a phylogenetic biomarker. UW-LDO- including Nitrospira sp. UW-LDO-01 and UW-LDO-02 ( Fig. 3) . After a competitive mapping of 236 short-reads from metagenomic samples to each genome (>90% identity), the number of mapping 237 reads was normalized to both metagenome size and reference genome size, and used as a proxy of 238 genome abundance.
239
The metagenomic data show little evidence of AOA and anammox bacteria during the two 240 stages (0.06% and 0.25% of mapping reads, respectively). AOB were detected in the system, albeit 241 representing a small fraction of the community (0.17% and 0.05% of total number of reads during However, the decrease in comammox did not correspond to an increase in the number of reads 261 mapping to other known AOM ( Fig. 4A ), suggesting the presence of still unrecognized AOM in 
303
The comparative genomic analysis also indicated a higher proportion of gene clusters 304 associated with "Lipid transport and metabolism (I)" in Nitrospira sp. UW-LDO-01 ( Fig. 5C ).
305
Genes related to ß-oxidation of long-chain fatty acids to acetyl-CoA were present in the genome 306 of UW-LDO-01, but absent in Ca. Nitrospira nitrosa. These genes include a long-chain fatty acid- NhaR regulates nhaA, a pH-dependent sodium-proton antiporter that responds to alkaline and saline conditions 76 . It is also responsible for osmC induction 67 , required for resistance to organic peroxides and osmotic conditions and for long-term survival in stationary phase 77, 78 . NhaR also stimulates pga transcription, a set of genes responsible of poly-β-1,6-N-acetyl-D-glucosamine (PGA) synthesis 68 . PGA is involved in cell-cell adhesion and attachment, which stabilizes biofilm formation 79 .
Hydrogen peroxideinducible genes activator oxyR 1 1 1 1 1 1 1 1
OxyR is required for the induction of a hydrogen peroxideinducible regulon in response to elevated levels of hydrogen peroxide 69 .
Chemotaxis regulator
CheZ cheZ 1 1 1 1 1 1 1 1
CheZ is a component of the chemotaxis signal-transduction pathway 80 . It controls the phosphorylation of CheY, a protein involved in the cell excitation response. Absence of CheZ results in non-chemotactic cells or long stimuli response latencies, demonstrating its critical importance during response to stimuli 81 .
Fumarate and nitrate reductase regulatory protein fnr 1 1 1 1 1 1 1
Fnr is an oxygen-responsive regulator required for the expression of a number of genes involved in anaerobic metabolism 73, 82, 83 , including fumarate reductase, nitrate and nitrite reductase, and cytochrome oxidase genes 84
